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[Title of the Invention] DISPLAY DRIVING DEVICE 
[Abstract] 

[Purpose] To provide a display driving device, which may 
facilitate timing adjustment of a gate line driving 
signal and not cause crosstalk. 

[Constitution] This display driving device includes: 
inverters II to 14; a shift register circuit constructed 
by flip-flops including transfer gates TGI to TG4; and an 
NAND gate NG for controlling the output signal of the 
shift register circuit to drive a gate line. 

[Claim] 

[Claim 1] A display driving device, comprising: a shift 
register circuit constructed by flip-flops; and a gate 
circuit for controlling the output signal of the shift 
register circuit to drive a gate line. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

This invention relates to a display driving device 
for driving a gate line or the like of TFT constituting a 
driving circuit integrated type active matrix LCD panel, 
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for example. 
[0002] 
[Prior Art] 

In the conventional display driving device for 
driving the gate line of TFT constituting a driving 
circuit integrated type active matrix LCD panel, the 
flip-flops are cascaded to constitute a shift register, 
and the output signals at the respective stages of the 
shift register circuit are current-amplified through a 
buffer circuit to thereby drive the gate line of the TFT 
constituting the driving circuit integrated type active 
matrix LCD panel . 
[0003] 

Fig. 6 is a timing diagram of the conventional 
display driving device. That is, vertical synchronizing 

signals CK, CK and a vertical clock signal SPV are 
supplied to a shift register circuit constructed by flip- 
flops, and the gate line driving signals GOl , G02 are 

extracted from the output of the shift register circuit. 
Generally, the N-channel TFT is used in the active matrix 
part of the display driving device, so the signal of the 
pixel is determined when the gate line driving signals 

GOl, G02 , which are the output signals of the shift 

register circuit, fall. 
[0004] 
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[Problems that the Invention is to Solve] 

The above display driving device, however, has the 
disadvantage that when the propagation delay of the gate 
line of the TFT constituting the driving circuit 
integrated type active matrix LCD panel is large, the 
voltage of the gate line driving signal G02 of the gate 
line at the next stage rises before the voltage of the 
gate line driving signal G01 of the gate line at the 
preceding stage completely drops, resulting in easily 
causing crosstalk. 
[0005] 

This invention has been made in the light of the 
above actual circumstances and it is an object of the 
invention to provide a display driving device, which may 
facilitate timing adjustment of a gate line driving 
signal and not cause crosstalk. 
[0006] 

[Means for Solving the Problems] 

In order to solve the above problems, the invention 
provides a display driving device including: a shift 
register circuit constructed by flip-flops; and a gate 
circuit for controlling the output signal of the shift 
register circuit to drive a gate line. 
[0007] 
[Operation] 
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According to the above means, the gate line driving 
signal is controlled by the gate circuit, whereby the 
timing adjustment of the gate line driving signal is 
facilitated, so that after the voltage of the gate line 
driving signal of the gate line at the preceding stage 
completely drops, the voltage of the gate line driving 
signal of the gate line at the next stage rises to 
prevent the occurrence of crosstalk. 
[0008] 

[Embodiments ] 

The embodiments of the invention will now be 
described in detail with reference to the drawings. 
[0009] 

Fig. 5 is a schematic block diagram showing a 
display driving device of a driving circuit integrated 
type active matrix LCD panel, which is one embodiment of 
the invention. That is, the display driving element 
matrix circuit part 11 is driven by a signal line driving 
circuit part 12 and a scan line driving circuit part 13. 
All of these circuits may be constructed by thin film 
transistors, and all of the circuits may be formed on one 
substrate . 
[0010] 

Fig. 1 is a circuit diagram showing an example of 
the scan line driving circuit part 13 shown in Fig. 5. 
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That is, a vertical clock signal applying terminal 1 is 
connected to an input end of a first inverter II through 
a first transfer gate TGI, and the output end of the 
first inverter II is connected to an input end of a 
second inverter 12 and also connected to an input end of 
a third inverter 13 through a third transfer gate TG3 . 
An output end of the second inverter 12 is connected to 
the input end of the fir.s_t inverter II through a second 
transfer gate TG2 . An output end of the third inverter 
13 is connected to an input end of a fourth inverter 14, 
and also connected to one input end of a NAND gate NG. 
An output end of the fourth inverter 14 is connected to 
an input end of the third inverter 13 through the fourth 
transfer gate TG4 . The NAND gate NG has the other input 
end to which an output control signal applying terminal 2 
is connected, and a first gate line is connected to an 
output end through a fifth inverter 15. In the first 
transfer gate TGI and the fourth transfer gate TG4, the N 
side control terminals are connected to a vertical 
synchronizing signal applying terminal 3, and the P side 
control terminals are connected to a vertical 
synchronizing signal applying terminal 4. In the second 
transfer gate TG2 and the third transfer gate TG3 , the P 
side control terminal is connected to the vertical 
synchronizing signal applying terminal 3, and the N side 
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control terminal is connected to the vertical 
synchronizing signal applying terminal 4. Thus, the 
driving circuit of the first stage gate line is 
constructed. Similarly, the driving circuits of the 

second and later stage gate lines are constructed, and in 
the driving circuits of the second and later stage gate 
lines, the output end of the third inverter 13 
constituting the driving circuit of the gate line at the 
preceding stage is connected to the input end of the 
first inverter II through the first transfer gate TGI. 
The first inverter II, the second inverter 12, the first 
transfer gate TGI, the second transfer gate TG2 , the 
third inverter 13, the fourth Inverter 14, the third 
transfer gate TG3 , and the fourth transfer gate TG4 
constitute flip-flops, which are cascaded to constitute a 
shift register. 
[0011] 

Fig. 2 is a timing diagram showing the signals of 
the circuit shown in Fig. 1. That is, a vertical 
synchronizing signal CK is supplied to the vertical 
synchronizing signal applying terminal 3, a vertical 

synchronizing signal CK is supplied to the vertical 
synchronizing signal applying terminal 4, a vertical 
clock signal SPV is supplied to the vertical clock signal 
applying terminal 1, and an output control signal OE is 



supplied to the output control signal applying terminal 
2. Thus, the first transfer gate TGI is turned on when 
the vertical synchronizing signal CK is at high potential 

and the vertical synchronizing signal CKN side control 
terminal is at low potential, and the second transfer 
gate TG2 is turned on when the vertical synchronizing 
signal CK is at low potential and the vertical 

synchronizing signal CK*N side control terminal is at 
high potential, so that a signal Sll is extracted to the 
input end of the first inverter II. The third transfer 
gate TG3 is turned on when the vertical synchronizing 
signal CK is at low potential and the vertical 

synchronizing signal CKn side control terminal is at 
high potential, and the fourth transfer gate TG4 is 
turned on when the vertical synchronizing signal CK is at 

high potential and the vertical synchronizing signal CK 
is at low potential, so that a signal S12 is extracted to 
the output end of the third inverter 13 . The signal S12 
is NANDed with the output control signal OE at the NAND 
gate NG, and a gate line driving signal GOl is extracted 
through the fifth inverter 15 to drive the first stage 
gate line. 
[0012] 

Similarly the gate line driving signals G02 for 

driving, the second and later stage gate lines may be 
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obtained. In this case, in the driving circuits of the 
second and later stage gate lines, the output signals 

S12, S22 of the third inverters 13 constituting the 

driving circuit of the preceding stage gate line are 
input through the first transfer gate TGI to the first 
inverters II instead of the vertical clock signal SPV. 
[0013] 

As described above, the NAND gate NG is combined 
with the output part of the shift register, whereby the 
control for the timing of the gate line driving signal 
according to the output control signal OE is facilitated 
so that it is possible to obtain the circuit which does 
not cause crosstalk at all in theory. That is, the NAND 

of the output signals S12, S22 of the shift register 

with the output control signal OE is taken as the gate 
line driving signal, so that even if the propagation 
delay of the gate line is large, it will be sufficient to 
input the output control signal OE taking the time into 
account . 
[0014] 

Fig. 3 is a circuit diagram showing another example 
of the scan line driving circuit part 13 shown in Fig. 5. 
That is, a vertical clock signal applying terminal 21 is 
connected to the input end of a first inverter 111, the 
output end of the first inverter 111 is connected to the 
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input end of a second inverter 112 through a first 
transfer gate TG11, and the output end of the second 
inverter 112 is connected to the input end of a third 
inverter 113 and also connected to one input end of a 
first NAND gate NG1 . The output end of the third 
inverter 113 is connected to the input end of a second 
inverter 112 through a second transfer gate TG12 . The 
first NAND gate NG1 has the other input end to which an 
output control signal applying terminal 221 is connected, 
and a first gate line is connected to the output end 
thereof through a fourth inverter 114. 
[0015] 

The output end of the second inverter 112 is 
connected to the input end of a fifth inverter 115, the 
output end of the fifth inverter 115 is connected to the 
input end of a sixth inverter 116 through a third 
transfer gate TGI 3, and the output end of the sixth 
inverter 116 is connected to the input end of a seventh 
inverter 117 and also connected to one input end of a 
second NAND gate NG2 . The output end of the seventh 
inverter 117 is connected to the input end of the sixth 
inverter 116 through a fourth transfer gate TG 14. The 
second NAND gate NG2 has the other input end to which an 
output control signal applying terminal 222 is connected, 
and a second gate line is connected to the output end 
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thereof through an eighth inverter 118. 
[0016] 

In the first transfer gate TG 11 and the fourth 
transfer gate TG14, the N side control terminals are 
connected to a vertical synchronizing signal applying 
terminal 23, and the P side control terminals are 
connected to a vertical synchronizing signal applying 
terminal 24. In the second transfer gate TG12 and the 
third transfer gate TG13, the P side control terminals 
are connected to the vertical synchronizing signal 
applying terminal 23 and the N side control terminals are 
connected to the vertical synchronizing signal applying 
terminal 24. 
[0017] 

As described above, the driving circuit of the first 
stage gate line and the driving circuit of the second 
stage gate line are constructed. Similarly, the driving 
circuits of the third and later gate lines are 
constructed. 
[0018] 

The second inverter 112, the third inverter 113, the 
first transfer gate TG11, and the second transfer gate 
TG12 constitute flip-flop, and the flip-flop is cascade- 
connected to the flip-flop constructed by the sixth 
inverter 116, the seventh inverter 117, the third 
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transfer gateTG13, and the fourth transfer gate TG14 to 

thereby constitute a shift register. 

[0019] 

Fig. 4 is a timing diagram showing the signals of 
the circuit shown in Fig. 3. That is, a vertical 
synchronizing signal CK is supplied to the vertical 
synchronizing signal applying terminal 23, a vertical 

synchronizing signal CK is supplied to the vertical 
synchronizing signal applying terminal 24, a vertical 
clock signal SPV is supplied to the vertical clock signal 
applying terminal 21, an output control signal OE is 
supplied to the output control signal applying terminal 

221, and an output control signal OE is supplied to the 
output control signal applying terminal 222. Thus, the 
first transfer gate TG 11 is turned on when the vertical 
synchronizing signal CK is at high potential and the 

vertical synchronizing signal CK is at low potential, 
and the second transfer gate TG12 is turned on when the 
vertical synchronizing signal CK is at low potential and 

the vertical synchronizing signal CK is at high 
potential, so that a signal SOI is extracted to the 
output end of the second inverter. The signal SO 1 is 
NANDed with the output control signal OE at the first 
NAND gate NG1 , and a gate line driving signal GOl is 
extracted through the fourth inverter 114 to drive the 
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first stage gate line. 
[0020] 

The third transfer gate TG13 is turned on when the 
vertical synchronizing signal CK is at low potential and 

the vertical synchronizing signal CK is at high 
potential, and the fourth transfer gate TG14 is turned on 
when the vertical synchronizing signal CK is at high 

potential and the vertical synchronizing signal CK is at 
low potential, so that a signal S02 is extracted to the 
output end of the sixth inverter 116. The signal S02 is 

NANDed with the output control signal OE at the second 
NAND gate NG2 , and a gate line driving signal G02 is 
extracted through an eighth inverter 118 to drive the 
second stage gate line. Similarly, the gate line driving 

signals G03 for driving the third and later stage 

gate lines may be obtained. 
[0021] 

In the embodiment of Fig. 3, the components of the 
shift register per stage may be reduced substantially to 
half as compared with the embodiment shown in Fig. 1. 

Although two-phase output controls signal OE, OE are 
needed in the embodiment of Fig. 3, functionally the 
quite same one as that of the embodiment shown in Fig. 1 
may be obtained by combination with the NAND gate. 
Further, as to the circuit operation, while the output 
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signal is created by data of the shift register 
transferred in one clock cycle in the embodiment of Fig. 
1, the output signal is created by data of the shift 
register transferred in 1/2 clock cycle. Therefore, 1/2 
clock frequency will suffice to obtain the same number of 
output stages. On the contrary, the same clock frequency 
will achieve a circuit of doubled scale. 
[0022] 

[Advantage of the Invention] 

According to the invention, as described above, 
the gate line driving signal is controlled by the gate 
circuit, whereby the timing adjustment of the gate line 
driving signal can be facilitated so that after the 
voltage of the gate line driving signal of the gate line 
at the preceding stage completely drop, the voltage of 
the gate line driving signal of the gate line at the next 
stage rises to prevent the occurrence of crosstalk. 
[Brief Description of the Drawings] 

Fig. 1 is a circuit diagram showing an example of a 
scan line driving circuit part according to the 
invention; 

Fig. 2 is a timing diagram showing an example of 
signals of the circuit shown in Fig. 1; 

Fig. 3 is a circuit diagram showing another example 
of a scan line driving circuit part according to the 
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invention; 

Fig. 4 is a timing diagram showing an example of 
signals of the circuit shown in Fig. 3; 

Fig. 5 is a block diagram showing one embodiment of 
the invention; and 

Fig. 6 is a timing diagram showing an example of 
signals of the conventional scan line driving circuit. 
[Description of the Reference Numerals and Signs] 

1: vertical clock signal applying terminal 2: 
output control signal applying terminal 3 : vertical 
synchronizing signal applying terminal 4: vertical 

synchronizing signal applying terminal II to 15: 

inverter TGI to TG4 : transfer gate NG: NAND gate 

[FIGURE 5] 

11: DISPLAY DRIVING ELEMENT MATRIX CIRCUIT PART 
12: SIGNAL LINE DRIVING CIRCUIT PART 
13 : SCAN LINE DRIVING CIRCUIT PART 
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